
today routing
Catomic)
neusers si-ti path->Pi
C(x) = fu with x = #users

S(e) = #i : etPil

costp(f) = Zple(S(e)
Magic fact : 7 a function
①potential fu:
D(P,

... Pu) - D(P... Qi -- Pr)

= cost ; (4... 4n) - costi (P .. Qi--Pu)

more generally. S strategy vector

0(s) - P(Si
,
S- i) = ci(s)-ci(sis-i)

The routing game above has

potential fu . Cary cost G(x))

Proof : 0(f) = ze(k)
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recoll cost(s) = ((0)(f(e)

OCI(P ..
- Un)) - O (P.T

PiO change term

- Ce(S(e) missing
from each ePi

= [G(f(e)) = costp(f)
eEP;

① some also applies

(S(P- Qi ..4n) - 0 (P. - .. 0-. Pr)

sta(I(P.. -Pi-P)

corollaries
① repeated better response

by player decreases potential

=> does not cycle
there are finite options
=> will end .
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result Nask

Howminisaa
#(5) = Ze(x)dx = 2e(f(e)

The 8 min OCS) is Nask.

PO
fr > 0

uti
inQ

Poo : claim Cp(g) = (S)

-(y)= G(x)dx
tiny flow +Q changes [Se(f(e)
Zig(e))

-ZCleQ

- Ece(fk)) - Ze(f()0
ea is im ind
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Con we find min $(S) ?
S

is F(y) = Scxidx conve ?

yes if G(X) is monotone increasing

=> (1) winn con be found

by conver optimization

(2) & Nark if only if minimizes

0(S)
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